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© Body frame for motor-bicycle. 

© A body frame far a motorcycle Including a head pipe for 
supporting a rotary shaft for a handle, a pair of left and right 
main body frame elements, connected to the head pipe and 
extending reacwardly of a car body, a pair of left and right engine 
supporting members, connected to and extending downwardly 
from the main body frame elements adjacent to said head pipe, 
and a horizontally extending frame element connecting said left 
and right main body frame elements to each other at 
Intermediate portions In the longitudinal direction. The engine Is 
supported at least at a lower end portion of the left and right 
engine supporting members and intermediate portions In the 
longitudinal direction of the left and right mam body frame 
elements and an upper end portion of a chock absorber Is 
connected to the horizontally extending frame elements. A oast 
body frame Is constructed of a light alloy and assembled by 
Joining a taftward and a rtghtward divided block formed in 
shapes being vertically divided at the head pipe portion to each 
other. The main body frame elements are formed from a tubular 
member having a rectangular cross section wherein the widths 
of the opposite aide walls are larger relative to the widthe of 
upper and lower walls, and the widths of the side walls vary from 
a front end portion connected to the head pipe to a rear end 
portion forformlng a smaller area between the rear end portions 
to an Intermediate portion. 
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BODY FRAME FOR A MOTORCYCLE 



BACKGROUND OF THE INVENTION 



Field of the Invention 

This Invention relates to a body frame for a 
motorcycle that fs provided as a cast article made of 10 
a light alloy, and more particularly to a body frame of 
the type wherein an engine is used as a reinforcing 
member for the body frame. A hollow body frame Is 
designed to reduce the production of noise. Further, 
a seat frame Is provided that Is formed as a unitary 15 
member. 

Description of Background Art 

Body frames for a motorcycle normally include a 
pipe frame wherein a plurality of pipe members are' 2Q 
assembled as a unitary member by welding. A steel 
plate frame is also available wherein a pair of left and 
right steel plate half bodies, formed by press work, 
are joined to each other by welding such that a 
principal section of the frame may be a hollow 25 
section. Further, a composite frame of a steel pipe 
and a steel plate is also available. 

A hollow body frame for a vehicle having a small 
size is formed from a steel pipe, a protruded light 
alloy pipe, a cast light alloy pipe or the like. Hollow so 
body frames of this particular type are apt to 
generate resonance sounds at a location at whfoh a 
noise producing body such as an engine or a motor 
Is supported due to vibrations transmitted at these 
locations. 35 

In the case of a pipe frame which Is used widely, it 
is necessary to attach various projecting pieces for 
supporting members thereon to the pipe frame by 
welding. Further, reinforcing lugs are used for 
mutually coupling portions of pipe members. Prior to 40 
assembly, each pipe member must be drawn to 
provide a desired sectional shape to a location 
thereon and must be suitably bent to provide the 
same with a curved configuration. In addition, since 
each of the pipe members has a fixed sectional area, 45 
a reinforcing member must be applied to a location 
of the pipe member upon which a heavy load acts. 
Accordingly, In order to obtain a conventional 
welded pipe frame, a large number of parts and a 
large number of working man-hours are required 60 

To the contrary, where a body frame is formed by 
casting as disclosed In Japanese Patent Lald-Open 
No. 61-6084 and Japanese Patent Laid-open 
No. 62-31576, reinforcing ribs and exporting pro- 
jecting pieces for various parts can be provided at 55 
the time of casting, and the number of working 
man-hours can be reduced significantly. 

The Inventors have made sufficient Investigations 
over advantages in the production of a body frame 
by casting. It has been determined that no only a 60 
reduction in the number of working man-hours can 
be anticipated but also an optimum configuration 
which takes a load application into consideration can 



be adopted for a body frame of a particular type. 

If a body frame made of light alloy is to be 
constructed as a pair of left and right dMded half 
bodies or a unitary block by casting, It is very difficult 
to form a long size hollow portion having a thickness 
of material less than 4 mm to the same degree as a 
pipe material which is used for assembly of a known 
body frame made of an aluminum alloy. 

Normally, a body frame constructed of an alu- 
minum alloy is made as a large size cast artfoie and is 
produced by gravity die casting. If an attempt is 
made to restrict the thickness of the material of a 
long size hollow portion to less than 4 mm for 
reduction in weight, the speed of molten bath in a 
dam that communicates and oonneots a runner and 
a cavity with and to each other Is about 20 to 30 
cm/sec by normal gravity die casting. Thus, the 
speed of the molten bath flowing into the cavity is 
insufficient so that the molten bath cannot fill the 
cavity, Thus, while It may seem recomrnendable to 
arrange the cavity in an inclined posture so that 
molten bath may be poured at a high molten bath 
speed through a dam communicating with an upper 
end portion of the cavity, the molten bath having 
passed the dam preferentially flows to corner 
portions of the cavity at a high speed due to the 
action of surface tension and thus closes an opening 
of the air exhaust path to prevent air within the cavity 
from escaping through the air exhaust path. Conse- 
quently, an article of a desired configuration cannot 
be obtained. 

According to low pressure die casting, the speed 
at which molten bath passes a dam can be made 
higher than 50 cm/sec. However, the molten bath 
having passed the dam Is advanced into a cavity like 
a jet so that such a phenomenon appears that a 
large amount of air, air bubbles, remain In a cast 
article. Also, solidification proceeds rapidly due to 
the fact thai the cast article has a thin walL 
Consequently, a good product having a desired 
strength and a desired extension characteristic 
cannot be obtained. 

Further, while a technique Is also know wherein a 
metal mold is preheated to remove remaining air 
bubbles to delay the solidifying speed of the molten 
speed, such a technique is cumbersome in that the 
temperature management of the metal mold must be 
strictly controlled. 

A cast frame having two divided blocks Is 
conventionally known and disclosed for example, In 
Japanese Patent Laid-open No. 61-129383. Accord- 
ing to the oast frame, the motoroyie body Is 
composed of a head pipe portion and a body frame 
portion extending downwardly and rearwardly In an 
inverted U-shape. The head pipe portion is formed 
by casting into two symmetrical left and right blocks 
InoJudIng a head pipe along a dividing plane on a 
center line of a car body. The two blocks are coupled 
into a unitary member by a bolt connection and 
various stays are mounted thereon. 

In a motorcyte frame formed by casting as two 
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divided blocks, a front portion thereof Is secured by 
means of a bolt by way of a flange formed on a head 
pipe portion, A rear portion thereof is secured by 
means of a bolt and a cross member. Although the 
car body frame Is formed by casting, the number of 
man-hours for machining steps with regard to bolt 
holes, and assembling steps, such as assembly of 
the cross member and several stays, Is Increased. 
This leads to deterioration in productivity. In addi- 
tion, the head pipe portion Is formed Into two divided 
portions, the accuracy at the head pipe portion 
cannot be attained and the strength of the head pipe 
portion is low. 

Further, a seat frame extends rearwardly from an 
upper intermediate portion of the frame body, the 

number of man-hours for assembly Is increased. 

Thus, productivity deteriorates because several 

stays and a mud guard are mounted on the seat 

frame. 

The present Invention utilizes products of press 
work for the seat frame, cross member, mud guard, 
several stays, etc. the strength of these members 
takes precedence. Some waste may appear In the 
shiape of the members so that the entire motorcycle 
frame is increased in weight. 

A seat frame, for example, as disclosed, In 
Japanese Patent Laid-Open No. 62-96185 is known 
for replacing a conventional seat frame that is 
constructed of welded pipes. The seat frame is 
constructed such that a pair of left and right frames 
of art Inverted triangular truss construction serve as 
a pair of left and right seat rails and back stays which 
are mounted on and extend rearwardly form an 
intermediate upper portion of a main frame. The 
frames are formed by press work and are secured to 
eabh other by means of bolts using three cross 
members extending across upper faces of the two 
frames. Mounting bosses for various parts are 
welded to the two left and right frames and various 
brackets, staySi etc. are mounted on the mounting 
bosses. A spacing below the cross members Is 
surrounded by the two left and right frames. The 
cross members are made as a spacing for rocking 
motion of a rear wheel. 



SUMMARY AND OBJECTS OF THE INVENTION 

It is an abject of the present Invention to provide a 
ht weight body frame for a motorcycle of the type 
which is farmed from, as principal parts, a head pipe 
for supporting a rotary shaft for a handle, a pair of left 
and right main body frame elements connected to 
the head" pipe and extending rearwardly of a body 
and a pair of left and right engine supporting 
members conneoted to and extending downwardly 
from the main body frame elements near the head 
pipe, in addition, a horizontally extending frame 
element Is provided for connecting the left and right 
main body frame elements to each other at Inter- 
mediate portions In the longitudinal direction. An 
engine is supported at least at lower end portions of 
the left and right engine supporting members and 
intermediate portions In the longitudinal direction of 
the left and right main body frame elements. An 



upper end portion of a rear shock absorber is 
connected to the horizontally extending frame 
element. The body frame Is a cast article made of a 
light alloy and with an optimum configuration that 
5 takes a load application into consideration to provide 
for reduction In weight of the body and also for a 
saving In material cost. 

The above object of the present invention is 
attained by the provision of a body frame wherein It 
10 is formed as a cast article made of a light alloy and 
assembled by Joining by welding two leftwardly and 
rightwardly divided blocks of such shapes that are 
vertically divided at a head pipe portion to each 
other. The main body frame elements are each 
is formed as a pipe having a rectangular oross section 
wherein the widths of the opposite side walla are 
great compared to the widths of upper and lower 
walls, and the widths of the side walls vary from a 
front end portion connected to the head pipe to a 
20 rear end portion such that they may be smaller 
between the rear end portion to an Intermediate 
portion and may gradually Increase from the rear end 
portion to the intermediate portion. - 
It is a second object of the present invention to 
25 provide for a body frame for a motorcycle, an 
optimum configuration for withstanding a load 
application for assuring sufficiently high strength 
and rigidity thereby to attempt reduction In weight of 
a car body and to save material cost * 
30 It is a third object of the present invention to 
provide a casting mold for obtaining a long thfn 
hollow member by gravity casting wherein the mold 
is suitable for casting of a body frame for a 
motorcycle made of a light alloy. 
35 it Is a fourth object of the present invention to 
provide a hollow body frame wherein production of 
noise is reduced. 

it is a fifth object of the present Invention to 
provide a motorcycle frame wherein the number of 
40 parts is reduced to the utmost to Improve the 
productivity and attain a reduction In cost while 
Improving accuracy and Improving strength of the 
motor cycle frame having two divided blocks. 
The second object is attained by the provision of a 
45 body frame wherein the hollow sectional area of a 
main frame pipe is greater at a location where the 
main frame pipe is connected to a member which 
transmits a load from a wheel to the main frame pfpe 
and Is smaller at the other portions. In addition, a 
so body frame Is provTded wherein a perlpherBlwall of a 
main frame pipe Includes a rib for reinforcing the 
peripheral wait or a partition wall for dividing the 
hollow portion into a plurality of chambers. 
The third object is attained by the provision of a 
65 casting mold wherein a runner Is formed which is 
inclined toward the lowermost position of a cavity of 
the casting mold placed In position for casting. The 
runner and the cavity are communicated with and 
connected to each other by way of a pfurality of 
eo dams. Exhaust paths are formed for communicating 
at least with an upper portion of the cavity. * 

The fourth object Is attained by tilling an aboustlo 
material or a damping material at Jeast into part of a 
frame having a hollow structure. In the alternative, a 
65 frame may be provided having a hollow structure 
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with a partition wall for partitioning the hollow 
structure frame into a plurality of chambers in the 
longitudinal direction. Further, a frame may be 
provided having a holiow structure with a partition 
wall for partitioning the hoilow structure frame into a s 
plurality of chambers In the longitudinal dlreotlon and 
filling an acoustic material or a damping material at 
least into one of the chambers. 

The fifth object Is attained by a car body frame for 
a motorcycle that Is composed of a head pipe 10 
portion and a body frame portion extending rear- 
wardly from the head pipe portion and a body frame 
portion extending rearwardly from the head pipe 
portion. The body frame portion is composed of 
divided frames that are individually formed by 16 
casting and divided in leftward and rightward 
directions. The head pipe portion is formed in an 
Integral relationship on one of the divided frames by 
. casing and the divided frames are coupled Into a 
unitary member. 20 

If a molten bath Is poured by way of a gate (b), 
while a casting mold (a) for obtaining a long size 
hollow body by gravity casting Is used In an inclined 
condition, such that a long size cavity (e) and a long 
size runner (c) extends just below and adjacent the 25 
cavity (ej are inclined as shown in Figure 19. then 
filling of the molten bath into the long size cavity (e) 
can be effected smoothly, as illustrated in the 
drawings, reference symbol (h) denotes a core. The 
characteristic of the technique resides In that the 30 
difference H in height between a bath pouring port 
(f) and a lower end of the cavity (e) or else an 
Inclination angle 6 of the casting mold with respect 
to a horizontal plane HL, is assured relatively great 
so that the speed of molten bath passing a 35 
lowermost one of dams (d) is increased. By suitably 
selecting the inclination angle 8, It Is possible to 
make the speed of molten bath passing the 
lowermost dam (d) to 1 to 2 m/sec. Molten bath 
having passed the same (d) continuously fills the 40 
cavity (e) from below to above. Accordingly, al- 
though the speed of molten path passing the dam 
(d) Is high, movement of the molten bath within the 
cavity (e) Is gentle, and the entrances of the exhaust 
paths (g) are not closed at an early stage but at least 45 
an uppermost one of the exhaust paths (g) remains 
in a communicating condition until the inside of the 
cavity (e) is fully filled by the molten bath. Accord- 
ingly, gas within the cavity (e) is discharged with 
certainty through the exhaust paths (g). so 

Further, the runner (c) has a long length similarly 
to the cavity (e). Thus, while the molten bath passes 
the long path, the temperature of the molten bath is 
lowered significantly so that solidification of the 
molten path which has initially advanced to a lower 65 
end portion within the cavity (a) progresses rapidly. 
The solidification of the molten bath has an ideal 
solidifying manner wherein it progresses upwardly, 
directive soSdHfcatlon. and dissolved gas which 
appears as the solidification progresses escapes 60 
successively upwardly through the high temperature 
molten bath above and Is discharged through the 
exhaust paths (g). 

Accordingly, with such a technique as described 
above, a cast article and products, of a proper 66 



structure having no defect can be obtained. Further, 
the production of a large size cast article having a 
thickness of materia! of 2.0 to as mm and a surface 
area of 600 cm 2 or more may be achieved. 

Figures 20 and 21 show examples of a casting 
mold for casting hollow bodies of various configura- 
tions. 

The casting moid ao shown In Figure 20 Is 
designed to cast a hollow body wherein one end side 
thereof is greater in diameter than the other end side 
thereof. If casting Is effected In a condition wherein a 
cavity (e) and a runner (c) are inclined such that the 
greater diameter side may be positioned higher than 
the smaller diameter side, discharge of dissolved 
gas can be readily achieved. 

The casting mold at shown in Figure 21 is 
designed to cast a hollow body that is closed at an 
end thereof. The casting should be effected In a 
condition wherein a cavity (e) and a runner (c) are 
Inclined such that the closed end side may be 
located at a lower position. Thus, a good condition of 
the closed end portion of the hollow body which Is 
solidified at an early stage is assured. 

Discharge of dissolved gas from the other open 
end side Is readily effected. 

A casting mold a2 shown in Figure 22 is designed 
to cast a hoilow spherical body, jar-like bodies, 
having an opening at a location thereof. It is 
preferable to set a cavity (e) so that the open portion 
may be located at an upper position and to incline a 
runner (c). It Is further preferable to form the cavity 
(e) such that the length of the tubular opening end 
portion may be greater than an aimed product 
dimension. Also In this Instance, upward discharge 
of dissolved gas is readily achieved. Because the 
outer diameter of the upper end portion is relatively 
small, part of bubbles Is apt to remain at the 
uppermost ti&ular opening end portion When the 
molten bath solidifies. Thus, by cutting off the 
portion after casting, a product having no defect can 
be obtained. 

Figures 23 and 24 show examples of preferable 
configurations of a dam (d). The dam do shown In 
Figure 23 has a diameter that continuously de- 
creases from a runner (c) toward a cavity (e) while 
the dam di has a diameter which decreases In a 
step-like configuration from a runner (o) to a cavity 
(e). By decreasing the diameter of a dam gradually In 
this manner, filing of the molten bath can be 
achieved In such a manner that jetting of the bath 
Into a cavity at a high flow speed is restricted and the 
molten bath springs out gently from a lower portion 
toward an upper portion of the cavity, and the molten 
bath will not scatter within the cavity. 

When an acoustic material or a damping material 
fills the Inside of a hollow body frame, vibration 
noises within the hollow body frame are absorbed by 
the acoustic material or vibrations propagated to the 
holiow body frame are dampened by the damping 
material. A porous material, for example, of a air 
bubble type, Is suitable for the acoustic material. 
Further, an elastomer which is a vlsco-elastic 
material Is suitable for the damping material. 

If a partition wall is provided in the Inside of a 
hollow body frame to separate the inside of the 
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hoflow body frame into a plurality of chambers, 
production of resonance sounds in a relatively low 
frequency region can be prevented. It is further 
effective to provide a partition wail within a hollow 
body frame and to fill an acoustic materJai or a $ 
damping material at least into one of the Inner 
chambers which corresponds to a location connect- 
ing to a vibration generating source. 

When an aooustio material or a damping material 
is to fill into the inside of a hollow body frame, where w 
the hollow body frame is either a welded pipe or an 
extruded pipe, an open end, a threaded hole or the 
Oke. should be utilised. However, if the hollow body 
frame is a cast article, a sand removing hole through 
which sand of a core is removed should be utilized. 1$ 

Foamed polyurethane resins can be listed as an 
example of filler having a sound absorbing action 
and a damping action. Foamed polyurethane resins 
are divided into soft, semi-rigid and hard resins. A 
soft material Is a continuous air bubble body and is 20 
superior in sound absorbing property. A semi-rigid 
material has Independent air bubbles In a surface 
layer thereof and has continuous air bubbles in the 
Inside thereof. A hard material has independent air 
bubbles In the entirety thereof. While a semi-rigid 2S 
material and a hard material are Inferior In sound 
absorbing property to a soft material, since they are 
visco-elastlc bodies, a vibration damping effect by 
high mternal friction can be obtained by them. 
Accordingly, a semi-hard material is most superior 30 
as a material that meets both of the characteristics 
of the* sound absorbing property and the damping 
properly. Foamed polyurethane resins are obtained 
by a reaction between Isocyanate and polyether, and 
actually, a foaming agent, a catalyst and other 35 
materials are additionally mixed In such resins. If raw 
material liquids of the above substances are mixed 
and poured Into a hollow body frame, air bubbles are 
produced within the hollow body frame to fill the 
inside spacing of the hollow body frame until the raw 40 
material liquids are closely contacted with the Inner 
wall faces of the frame. Pouring of raw material liquid 
can be conducted utilising a small threaded hole or 
the like, and Its operation Is simple. While foamed 
material may be filled over the entire length of a 4S 
hollow body frame, an affect can be obtained even If 
foamed material Is filled only Into a location at which 
an engine or the like which Is a vibration generating 
source is supported or Into a location near the 
location. This provides an economically advent- so 
ageoue technique. In this sense, it Is effective to 
partition the Inside of a cast hollow body frame Into a 
plurality of chambers by means of a partition wall and 
fill foaming material only Into one of the chambers 
nearest to a vibration generating source making use 55 
of a sand removing hole. 

In the embodiment wherein the motorcycle frame 
Is cast In two divided blocks/connecting the divided 
frames to each other Is formed in an integral 
relationship on at least one of the divided frames by go 
casting. Further, the, motoroyole is composed of a 
head pipe portion and a body frame portion 
extending rearwardly from the head pipe portion. A 
seat frame extends rearwardly from an Intermediate 
upper portion of the body frame portion. A cross 66 



member is provided for the seat frame. Several stays 
are provided on the Seat frame and a mud guard is 
disposed above a rear wheel. The members are 
divided in leftward and rightward directions on a 
dividing plane along the direction of the length of the 
motorcycle and are formed by casting and coupled 
Into a unitary member by welding. 

By casting the motorcycle frame In a condition 
wherein the cross member, several stays, mud 
guard and other elements are incorporated and 
assembled into a unitary member by welding, the 
number of parts can be reduced Further, the 
locations can be reduced. Further, the locations to 
be worked for both holes or for connecting various 
parts by welding can be reduced. 

By Incorporating the head pipe portion Into one of 
the divided frames that are cast in an integral 
relationship, the dividing plane can bypass the head 
pipe portion to retain the strength of the head 
portion. The accuracy of the head pipe portion after 
casting may be attained comparatively easily. 

A spacing Is provided below the cross members 
for rocking motion of the rear wheel. A mud guard Is 
provided in the spacing, particularly In the case of a 
motorcycle for off road use, wherein the stroke of 
rocking motion of a rear wheel Is great. It cannot be 
avoided to position upper edges of the two left and 
right frames at relatively high positions. Conse- 
quently, there Is a problem that the height of the seat 
Is necessarily great. 

It Is another object of the present Invention to 
provide a seat frame for a motorcyle wherein the 
height of a seat is restricted relatively low to improve 
the foot placement of an Individual. It is a further 
object of the present Invention to provide a seat 
frame for a motorcycle wherein a front portion of a 
mud guard Is formed m an Integral relationship. 

Further scope of applicability of the present 
Invention will become apparent from the detailed 
description given hereinafter. However, it should be 
understood that the detailed description and spe- 
cific examples, while indicating preferred embodi- 
ments of the Invention, are given by way of 
illustration only, since various changes and modifica- 
tions within the spirit and scope of the Invention will 
become apparent to those skllfed In the art from this 
detailed description. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The present Invention will become more fully 
understood from the detailed description given 
hereinbefow and the accompanying drawings which 
are given by way of Illustration only, and thus, are not 
limitative of the present Invention, and wherein: 

Figure 1 Is a side eievationai view of a 
motorcycle which employs a body frame ac- 
cording to an embodiment of the present 
invention; 

Figure 2 Is a left-hand side eievationai view of 
a front body frame which is a principal part of 
the body frame; 

Figure 3 Is a top plan view of the body frame ; 

Figure 4 la a view as viewed in the direction of 
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arrow marks along One JV-lY In Figure 2; 
Figure 5 Is a sectional view taken along line 

V- V in Figure 2; 

Figure 6 is a sectional view taken along line 

VI- Vlln Figure 2; 

Figure 7 is a sectional view taken along line 

VII- VllinFlgure2; 

Figure 8 is a sectional view taken along line 
Vlli-VllllnFlgure2; 

Figure 9 Is a vfew as viewed In the direction of 
arrow marks along line IX-IX In Figure 2; 

Figure 10 is a sectional view taken along line 

X- X In Figure 2; 

Figure 1 1 A Is a sectional view taken along line 

XI- XMn Figure 2; 

Figure 11 B is a sectional view similar to 
Figure 11 A and includes a material disposed in 
the cavity thereof; 

Figure 12A is a sectional view taken along line 

XII- Xliin Figure 2; 

Figure 12B is a sectional, view similar to 
Figure 12A and includes a material disposed in 
the cavity thereof; 

Figure 13 is a view as viewed In the direction 
of arrowrnarks along ilne XM-Xfll In Figure 2; 

Figure 14A is a sectional view taken along line 

XIV- XIV in Figure 13; 

Figure 14B is a sectional view similar to 
Figure 14A and Includes a material disposed In 
the cavity thereof; 

Figure 15 Is a view as viewed In the direction 
s of arrow marks along line XV-XV In Figure 2; 

Figure 16 is a sectional view taken along line 

XV- XV in Figure 16; 

Figure 17 is a view illustrating a manner of 
casting the front body frame ; and 

Figure 18 is a sectional view taken along tine 
XVIH-XVIIfin Figure 17; 

Figure 19 Is a schematic view showing an 
example of a metal mold used for gravity die 
casting; 

Figure 20 is a schematic view showing an 
example of a metal, moid used for gravity die 
casting; . 

Figure 21 Is a schematic view showing an 
example of a metal moid used for gravity die 
casting; 

Figure 22 Is a schematic view showing an 
example of a metal moid used for gravity die 
casting; 

Figure 23 is a view showing preferable dam 
configurations for the metal molds; 

Figure 24 is a view showing preferable dam 
configurations for the metal molds ; 

Figure 26 le a side elevational view showing 
an embodiment of another embodiment of the 
present invention; 

Figure 26 Is a plan view of a f ront portion of a 
motoroyole body frame; 

Figure 27 Is a sectional view taken along line 
HUH of Figure 25; 

Figure 28 is a sectional vfew taken along One 

IV- IV of Figure 25; 

Figure 29 is a sectional view taken along ilne 

V- V of Figure 26; 



Figure 30 Is a modification to a dividing plane 
at the front protion of the motorcycle body 
frame; 

Figure 31 Is a side elevational view showing 
5 another embodiment of the present Invention ; 

Figure 32 is a plan view of Figure 31 ; 
Figure 33 Is a sectional view taken along line 
IX-IX of Figure 31 ; and 

Figure 34 a sectional view taken along line 
10 X-X of Figure 31; 

Figure 36 is a perspective view showing 
another embodiment of the present invention; 
Figure 36 is a reduced plan view of Figure 35; 
Figure 37 is a sectional view taken along line 
15 Ill-til of Figure 35; 

Figure 36 is a sectional view taken along line 
IV-IV of Figure 35; 

Figure 39 is a partial enlarged view of a body 
frame; 

20 Figure 40 a sectional view taken along line 

VI-VI of Figure 35; and 

Figure 41 is. a perspective view of a unitary 
seat construction. 

25 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In the following, an embodiment of the present 

so Invention shown In Figures 1 to 18 will be described. 
Figure 1 shows a motorcyle 10 as a schematic 
side elevational view of the essential parts. The 
motorcycle 10 carries an engine E between front and 
rear wheels FW and RW thereof. 

35 A body frame 12 of the motoroyole 10 is 
composed of a front body frame 14 and a rear body 
frame 94. The front body frame 14 Is fn the form of a 
cast article made of a light alloy and is composed of 
a head pipe 16, and a pair of left and right main body 

40 frame pipes 18 connecting to the head pfpe 16 and 
extending rearwardly of a car body, in addition, a pair 
of left and right engine supporting pipes 74 are 
connected to the main body frame pipes 18 near the 
head pipe 16 and extend downwardly of the car 

45 body. A first horizontally extending frame pipe 86 is 
provided for connecting the left and right main body 
frame pipes 18 to each other at Intermediate 
portions in the longitudinal direction of the frame 
pipes 18. A second horizontally extending frame 

50 pipe 90 and a third horizontally extending frame pipe 
92 Is provided for connecting the left and right main 
body frame pipes 18 to each other at locations lower 
than the first horizontally extending frame pipe 88 
(Figures 1 to 3). The rear body frame 94 Is securely 

55 screwed to the front body frame 14 at two points A 
and B on each of the left and right sides is a body 
having a substantially triangular shape in side 
elevation and Is formed In an integral relationship 
with a rear fender 96. A seat S is placed on the rear 

60 body frame 94, and a fuel tank T is accomodated and 
disposed in a front naif portion of the rear body 
frame 94 which has a configuration such that arms 
thereof are extended rearwardly. An upper half 
portion of the fuel tank T Is covered with a cover 

65 member CV together with an air cleaner AC and 
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electric equipment* EA such as a battery; 

The engine E ie supported on the body frame 12 at 
points C which are lower ends of the left and right 
engine supporting pipes 74. In addition, the engine E 
Is supported at other points D which are Intermedi- 
ate portions In the longitudinal direction of the left 
and right main body frame pipes 18 and further 
points F which are lower ends of the left and right 
main body frame pipes 18. It Is to be noted that the 
engine E functions as a member for reinforcing the 
main body frame pipes 18. A radiator R Is provided In 
front of the engine E. 

A rear fork 98 (s provided for mounting the rear 
wheel RW and Is supported for rocking motion by a 
support shaft 102 near lower ends of the main body 
frame pipes 18, and a rear shock absorber 104 Is 
provided between the first horizontally extending 
frame pipe 88 and a shooh absorber receiving 
member 100 provided projectlngly at a front half 
portion of the rear fork 98. 

Figures 3 to 16 show a detailed configuration of 
the front body frame 14. The front body frame 14 Is 
assembled by left and right half bodies of symmetri- 
cal configurations which are cast independently of 
each other and are thereafter welded to each other 
at locations Wi and W2, The opposite end portions 
of the first, second and third horizontally extending 
frame pipes 88, 90 and 92 are fit Into openings or 
holes of the Individual half bodies and welding 
thereto at positions W3, W 4 and W B . Hereinafter, 
when distinction is to be made between the left and 
right half bodies, a suffix L or R is added to each 
reference numeral so that a reference symbol is 
represented, for example, as 18L or 18R. 

The main body frame pipes 18 are each formed as 
a pipe* of a rectangular cross section composed of 
an upper wall 20, an Inner side wall 22, an outer side 
wall 24 and a lower wall 26. The widths of the Inner 
and outer side walls 22 and 24 are sufficiently great 
comparing with the widths of the upper wall 20 and 
the lower wall 26. The left and right main body frame 
pipes 18L and 18R are curved moderately toward the 
head pipe 18 so that they are confronted and joined 
with each other <Wi) at the front walls 16a and 16a of 
the head pipe half bodies 16L and 16R formed In an 
integral relationship and they are also confronted 
and Joined with each other (Wa) at front end portions 
22a and 22a of the Inner side wails 22L and 22R 
inclined with respect to an axial line of the head pipe 
16. Front end portions 20a and 20a of the upper walls 
20L and 20R and front end portions of the lower 
walls 26Land 26R are also joined together. However, 
rear walls 16b and 16b of the head pipe half bodies 
16L and 16R are only held in contact with eaoh other 
and not Joined to each other by welding. Further, 
fairing mounting projecting members 28L and 26R 
extend in the direction of the axial fine of the head 
pipe 16 and having different heights are provided 
projectlngly on the head pipe half bodies 16L and 
16R, respectively, as Illustrated In Figure 6. 

The front walls 16a of the head pipe 16 and the 
outer side walls 24 of the main body frame pipes 18 
are connected to each other with smooth curved 
faces, and a pair of outer windows 30L and 30R are 
provided in the curved face portions for passing 



therethrough electric wires directed out from the 
electric equipments EA such as the battery. Inner 
windows on the side of the inner walls 22 are paired 
with the outer windows 30L and 30R and are 
5 denoted by 32L and 32R t 

The outer side wall 24 of each of the main body 
frame pipes 18 Is curved and swollen moderately 
outwardly (Figures 7 and 8) In seotlonal configura- 
tion thereof. A plurality of stiffening ribs 34 are 
10 provided for restraining production of vibration 
noises. The stiffening ribs 34 profect on an inner face 
of the outer side wall 24 (pipe Inner face). While the 
ribs 34 project with a relatively small height on the 
Inner face of the outer side wall 24, a partition wall 36 
16 Is integrated with the entire peripheral wails 20, 22, 
24 and 26 to partition the Inside of the main body 
frame pipe 1 8 Into two front and rear chambers. 
The Inner side wall 22 of each of the main body 
. frame pipes 18 is formed as a straight wail body 
20 (Figures 7 and 8) and has formed therein a plurality 
of openings. More specifically, an opening 38 Is 
provided for fitting with the first horizontally extend- 
ing frame pipe, another opening 40 Is.provided for 
flttrng with the second horizontally extending frame 
25 pipe and a plurality of further openings 42 originate 
from core prints for a core that is formed upon 
casting. A plurality of ribs 44 extend In the forward 
and rearward directions of the body in parallel to 
each other from portions around the opening 38 for 
30 trie first horizontally extending frame pipe and a rib 
46 extends downwardly from a portion around the 
opening 38. The ribs 46 are provided and project on 
an Inner face of the Inner side waJI 22. The ribs 44 
extend in a direction which coincides with the 
35 direction of the axial line of the rear shock absorber 
104 In order to improve the flexural rigidity of the 
Inner side wall 22 against a load acting In that 
direction. 

Meanwhile, a flange 48 for guiding a chain is 

40 provided that projeots on an outer face of the Inner 
side wall 22L and Is located very near above the 
opening 40 for the second horizontally extending 
frame pipe and extends to a flange-like extension 
22A of the inner side wall 22L, as illustrated In 

45 Rgures 2 and 9. 

It Is to be noted that a hole 50 for the third 
horizontally extending frame pipe 4s formed on the 
Inner side wall 22 and located below the hollow 
portion of each of the main body frame pipes 18, as 

50 Illustrated In Figures 2 and 10. 

Further, a bearing opening 52 Is formed at a 
location between the opening 40 and the hole SO and 
extends through each of the main body frame pfpes 
18 In the leftward and rtghtward directions as 

55 Illustrated in Figures 2 and 10. A support shaft 102 
for the rear fork 98 is supported in the openings $2. 
Near each of the openings 62, the Inner side wall 22 
is reinforced, and three ribs 64 are provided that 
project on an Inner face of the Inner side wall 22, the 

60 pipe inner wail, as Illustrated In Figure 11. A partial 
seotlonal view of the fiange-flkB extension 22A 
includes a configuration wherein the Inner side wall 
22 Is extended rearwardly of the body within a range 
In which the openings 40, 62 and 60 are located Is 

65 shown In Figures 2 and 10. Screwing openings 56 
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and 58 for mounting a foot supporting member 108 
are formed In the flange-like extension 22A 

A pair of front and rear projecting members 60 and 
64 extend from an upper face of each of the main 
body frame pipes 18 and are provided for mounting 
thereon the rear body frame 94 on which the seat S 
Is supported. Screwing openings 62 and 66 are 
formed in the projecting pieces 60 and 64, respec- 
tively, as illustrated in Figures 2 and 13. It Is to be 
noted that the location at which the projecting 
member 60 is formed is a location at which the main 
body frame pipe 18 Is curved In the widthwise 
direction of the motorcycle. The distance between 
the left and right main body frame pipes 16L and 18R 
is greater at the front half portion than at the rear half 
portion. In view of the fact that the weight of a rider Is 
received by the curved looatlon, the width of the 
upper wall 20 is increased locally and an upper 
portion 22B of the inner side wall 22 is constructed In 
such a cohflguartion that it Is swollen to the side of 
the center of the body in the widthwiee direction of 
the motorcycle as aiustrated in Figures 2, 13 and 14. 

A projecting member 68 projecting from a lower 
face of each of the main body frame pipes 18 is 
provided for supporting the engine E thereon, as 
illustrated by point D In Figure 1. The projecting 
member 68 Is located below the projecting member 
60 and the opening 38. At this position, the widths of 
the inner side wall 22 and the outer side wall 24 are 
increased relative to the widths at the rear end 
portions or the lower end portions. In particular, the 
widths of the fewer side wall 22 and the outer side 
wall 24 increase gradually from the rear end portions, 
or the lower end portions, toward the positions of 
the projected piece 60, the opening 38 and project- 
ing member 68 and then decrease once again at one 
end thereof toward the head pipe 16 side and then 
increase again until they connect to the head pipe 16 
as illustrated in Figure 2, An opening 72 located at 
the lower end portion of each of the main body frame 
pips 18 Is provided for supporting the engine E 
thereon similarly to the opening 70 of the projecting 
member 68 as illustrated by point F in Figure 1 . 

The pair of left and right engine supporting pipes 
74 connected to the lower faces of the main body 
frame pipes 18 near the head pipe 16 are each In the 
form of a body having a rectangular cross section 
and have engine supporting openings 76 at lower 
ends thereof* Inner chambers of the engine suppor- 
ting pipes 74 are independent of the inner chambers 
of the main body frame pipes 18. A pair of openings 
80 originating from core prints for a core upon 
casting are formed in an inner side wall 78 of each of 
the engine supporting pipes 74. An outer sfde wall 82 
connects, at an outer side surface thereof In the 
widthwise direction of the oar, smoothly to a surface 
of the outer side wall 24 of the main body frame pipe 
18. A projecting member 66 Is provided that projects 
on a front wail 84 of the engine supporting pipe 74 for 
supporting the radiator R thereon ae Illustrated In 
Figures 1. 2, 15 and 16. 

A front end portion of the rear body frame 94 
having a triangular shape as viewed In side elevation 
Is secured by screwing to the projected pieces 60 
and 64 of the front body frame 14 made In such a 
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configuration as described above as Illustrated in 
Figures 1 and 2. 

It Is noted that, where the first horizontally 
extending frame pipe 88 is formed In an Integral 
5 relationship with the main frame pipes 18L and 18R 
by casting, the projecting members for supporting 
the upper end of the rear cushion 104 thereon 
should be provided by monoblook casting such that 
it may project upwardly farther than the main frame 
io pipes 18 as viewed from a side direction of the 
motorcycle. Thus, the drilling of the projecting 
member can be easily achieved. 

A method of casting the front body frame 14 will 
be described hereinafter. Figures 17 and 18 Illustrate 
is a manner in which the left-hand side half body of the 
front body frame 14 is constructed. A casting metal 
mold 110 is composed of a first metal mold 112 for 
forming outer face sides In the widthwise direction of 
the motorcycle of the head pipe 16 the main body 
20 frame pipe 18L and engine supporting pipe 74L A 
second metal mold 114 Is provided for forming inner 
face sides of the body frame. The mating faces of the 
two metal molds 1 12 and 1 14 are set in a looatlon at 
which the upper and lower walls 20L and 26L and the 
25 inner side wall 22L of the main body frame pipe 18L 
are connected to each other, as illustrated in a 
comer portion In section in Figure 18. 

A metal moid 1 10 includes a gate 1 18, a basin 120, 
a runner 124, dams 126, a cavity 128 and air exhaust 
30 paths 130 formed therein. If a molten bath is poured 
into the metal mold 110 from the gate 118 white a 
core 132 Is supported in the cavity 128 by core prints 
134 and the position of the casting metal moid 1101s 
inclined as shown in Figure 17, the molten bath will 
35 pass the basin 120 and the Individual dams 16 and fill 
the cavity 128 In the order of (a) -(b) -(c) -(d). 
Action (d) Is the head pipe forming portion. 
Consequently, the molten bath will not readily be 
disturbed within the cavity 128, and production of pin 
40 holes, air bubbles, will be prevented. Further, since 
the molten bath is filled in the order beginning with 
the area (a) of the cavity which is located farthest 
from the basin 120, heat retention of the metal mold 
1 10 is easy. It is to be noted that air within the cavity 
46 128 will escape to the outside air by way of the air 
exhaust path 130. 

An exhaust path 130 is located at the highest 
position until after a point In time when the casting is 
completed. Consequently, discharge of the air within 
SO the cavity 128 and discharge of gas from the molten 
bath as sol idlfl cation proceeds will take place 
smoothly. As a result, production of air bubbles 
remaining In a product oan be effectively prevented. 
Further, slnoe the molten bath is filed In the order of 
65 beginning with the region of the cavity which Is 
located farthest from the basin 120, the temperature 
of a portion of a wall of the metal mold which is at a 
vertical level of a surface of the bath which is 
successively rising Is already Increased before the 
60 bath reaches this particular point. Accordingly, a 
dead head effect can be anticipated. Also in this 
regard, air bubbles can ba prevented from remaining 
In the molten bath. 
Further, as illustrated in Figures 11B and 12B f soft 
65 foamed polyurethane resin 110 is filled In an Inner 
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chamber at the rear half portion of eaoh of the main 
body frames 18L and 18R. More particularly, into an 
Inner chamber extending from the partition wall 36 to 
a location adjacent the opening 72. After the main 
body frames 1BL and 18R which are cast articles 
have been assembled Into a unitary member 
together with other frame elements by welding, the 
foamed polyurethane resin 110 is obtained by 
pouring resin liquid through the plurality of openings 
42 Into the Inner chambers of the main body frames 
18L and 18R so that it may foam In the Inner 
chambers. If a fitting coupling of the first horizontally 
extending frame pipe 88, the second horizontally 
extending frame pipe 80 and third horizontally 
extending frame pipe 92 are mounted to the 
openings 38 and 40 and the holes 60 of the main 
body frames 18Land 18R Is made not by welding but 
by jofnirtg by means of a bonding agent, raw resin 
material liquid should be poured Into the inner 
chambers of the main body frames 18L and 18R 
through the plurality; of openings 42 and the 
openings 36 and 40 and holes 50 before the body 
frame 12 is assembled. 

Referring to Figures 26-29, a motorcycle frame 1 A 
Includes a head pipe portion 2A at a front portion 
and a body frame portion 3A extending downwardly 
and rearwardly in an inverted U-shape from the head 
pipe portion 2A. The frame 1A Is formed by casting 
Into two teft and right divided blocks along a dividing 
plane 4A on a center line X of a motorcycle body. 

The motorcycle frame 1A is formed from a light 
alloy and divided leftwardly and rlghtwardly Into two 
blocks including a left frame 5A and a right frame 6A. 
The dividing plane 4A of the car body frame 1A is 
provided, at the front portion 11a, so as to extend In 
an L-shape obliquely forwardly from the center line X 
. of the motorcycle body at a location rearwardly of 
the head pipe portion 2A and bypassing the head 
pipe portion 2A. 

At an Intermediate portion 11b, the dividing plane 
4A fs provided on the center line X at the center of a 
first cross member 7A, and at a rear portion 1 1c. The 
dividing plane 4A is provided on the oenter line X at 
the center of a second cross member 8 A. The left 
frame 6A and the right frame 6A are welded to each 
other along the dividing plane 4A to assemble the 
car body frame 1A as a unitary member, 

Eaoh of the two left and right frames 5A and 6A 
Includes a plurality of engine mounts 9A serving as 
stays for an engine formed on an lower side thereof. 
In addition, a pair of mounting bosses 10A and 1QA 
are provided for a seat frame formed on an upper 
side thereof. Further, a pair of stand mounting holes 
11 A and- 11 A are formed In the second cross 
member 8A on the lower sides of the two left and 
right frames 6A and 6A. The left frame 6A Includes an 
opening 12A for a wire or a harness formed on the 
left side of the head pipe portion 2A thereof while the 
right frame 6A fs constructed as a solid member at a 
portion of the first cross member 7A. A mounting 
member hole 13A for a shock absorber that 
constitutes a rear suspension Is formed In the solid 
portion of the right frame 6A. 

The body frame portion 3A is formed as a hollow 
member and the sectional shape thereof Is such that 



a plurality of ribs 14A maybe present in the inside of 
the hollow section, as shown In Figure 29, for 
preventing the production of noise. The configura- 
tion of the ribs 14A is formed Into a substantially 
5 trapezoidal shape wherein the inner side of the body 
frame portion 3A is the bottom side so that a 
so-called sink mark upon the casting may appear on 
the inner side of the frame body and the outer side 
may be formed Into a smooth finish, 
10 It Is to be noted that the dividng plane 4A at the 
front portion 1 1a of the motorcycle frame 1A may be 
constructed as an oblique linear line with respect to 
the center line X of the motorcycle body as shown fn 
Figure 30. 

15 With the construction described so far, the 
motorcycle frame 1A can be assembled only when 
the two left and right frames 5A and 6A with the head 
pipe portion 2A, two cross members 7 A and 8A, an 
engine mount 9A and so on are formed In an Integral 
20 relationship on the body frame portion 3A by casting 
and are then placed in an opposing relationship and 
welded to each other. 

Further, by the Incorporating Into the.1eft frame 6A 
the head pipe portion 2A, which Is most acted upon 
£5 by the stress from the direction of the length of the 
motorcycle, the working accuracy of the head pipe 
portion 2A can be readily attained. In addition, the 
dividing plane 4A at the front portion 11a of the 
motorcycle frame 1A Is provided in an L-shape 
30 bypassing the head pipe portion 2A. It fs possible to 
prevent a shearing force caused by the stress being 
applied along the dividing plane. 

Subsequently, a seat frame 15A Is connected to 
the intermediate upper side of the body frame 3A is 
35 shown in Figures 31 to 34. The seat frame 15A is 
connected at a front portion 116a by the mounting 
bosses 1 0A of the motorcycle frame 1A and extends 
rearwardly so that a seat may be supported at an 
upper portion thereof. The seat frame 16A Is 
40 composed of a pair of body frame portions 16A and 
16Aonthe opposite sides. A connecting portion 19A 
extends from an intermediate portion 116b to a rear 
portion 115c thereof and serves commonly as a 
cross member 17A for the seat frame 15A and a mud 
45 guard 18A. The connecting portion 19A Is formed by 
casting Into two leftwardly and rlghtwardly symmetri- 
cal members. Divided frames of a left frame 21 A and 
a right frame 22 along a dividing plane 20A on a 
center line X of a motorcycle, The left frame 21 A and 
50 the right frame 22A are welded to each other along 
the dividing lane 20A to assembly the seat frame 15A 
Into a unitary member. 

The body frame portions 16A are formed Into ribs 
having an Inverted U-shaped cross section as shown 
55 in Figures 33 and 34 so as to retain the strength 
thereof. Mounting portions 23A for step holders and 
grip portions 24A are formed on the lower sidea of 
the body frame portions 16A. An upwardly sunk mud 
guard 18A for a rear wheel Is formed at an 
eo Intermediate portion of the connecting portion 19A. 
it is to be noted that the seat frame 15A Is made of 
a light alloy similarly to the body frame 1A. 

With the construction described above, the seat 
frame 15 can be assembled, oniy when the two left 
65 and right frames 21A and 22A with the cross 
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member 17A, the mud guard 18A, the mounting 
portions 23A for the step holder and so on are 
formed In an Integra! relationship on the body frame 
portion 16A by oasting are placed in an opposing 
relationship and welded to each other similarly to the 
motorcycle frame described hereinabove. 

Referring to Figures 35 and 36, a motorcylce 
frame 1 B is composed of a front frame 2B and a rear 
frame 3B. The two frames 2B and 3B are integrated 
with eaoh other and formed into two left and right 
divided blocks by casting. 

The front frame 2B has a head pipe portion 4B and 
a body frame portion 5B extending obliquely down- 
wardly and rearwardly in an inverted U-shaped from 
the head pipe. portion 4B. The rear frame 3B has a 
pair of left and right seat frame portion 6B and 6B 
extending obliquely upwardly and rearwardly from 
the upper opposite sides of an intermediate portion 
of the front frame 2B. A mud guard portion 7B Is 
provided between rear portions of the seat frame 
portions 6B and 6B. 

Further, a first cross member 8B and a second 
cross member 9B are formed at an Intermediate 
portion and a rear portion, respectively, of the front 
frame 2B while a third cross member 10B and a 
fourth cross member 11B are formed at a base 
portion and an Intermediate portion, respectively, of 
the rear frame 3B. At the center of frames, that is, on 
a center line X of the motorcycle body, a dividing 
plane 12 is provided by casting Into two divided 
blocks. 

The motorcycle frame 1B Is formed from a Dght 
afloy and divided leftwardly and rfghtwardly Into two 
blocks including a left frame 11aa and a right frame 
11bb. The dividing plane 12B of the mdtoroyoie 
frame 1B is provided, at the front portion, so as to 
extend obliquely with respect to the centre line X of 
the motoroyofe body at a location obliquely rear- 
wardly of the head pipe portion 2B bypassing the 
head pipe portion 2B so that no shearing force in the 
direction along the length of the car body may be 
applied along the dividing plane, The dividing plane 
12B is provided at the center of the cross members 
8B, 9B, 10B and 1 1B. the mud guard 7B and so on, 
that is, on the center line X of the motorcycle body. 
The left frame 11aa and the right frame 1ibb are 
welded to each other along the dividing plane 12B to 
assemble the motorcycle frame 1B as a unitary 
member. 

The left and right frames 11aa and 11bb have a 
pluarlity of engine mounts 13B serving as stays for 
an engine. A pivot mounting hole 14B is provided for 
a rear fork and mounting bosses 15B and 158 for a 
main step. A carrier 16 and stand mounting holes 
17B and 17B are formed individually in an integral 
relationship on a lower side of a front portion, an 
Intermediate lower portion, a rear end and the 
second cross member 9B thereof, respectively. 
Further, the left frame 11aa has a mounting portion 
14B for a head light or the like. An opening 19B is 
provided for a wire or a harness. A grip portion 20B 
and a step holder 21 B are formed in an Integral 
relationship at a front end of the head pipe portion 
2B, on the left side and at a rear portion thereof, 
respectively. Further, as shown in Figure 37, a 



bottom plate 22B is formed in an Integral relationship 
between the first cross member 8B and the third 
cross member 10B, A fuel tank Is disposed In an 
internal space between the cross members. In the 
5 alternative, the Internal space may be utilized as a 
containing box. 

The motorcycle frame portion 5B Is formed Into a 
hollow as shown In Figure 38, and the sectional 
shape thereof is such that a plurality of ribs 23B may 
10 be present In the inside of the hollow so as to 
provide for assurance of strength and prevention of 
production of noise. The ribs 23B are provided 
radially or in an X-shape as shown In Figures 39(A) 
and 39(B). 

15 The seat frame portions 6B and 6B are formed in 
an inverted U-shape In section as shown in Figure 
40, and at Inner ends of the same. The mud guard 
portion 7B is formed in a contiguous relationship 
from the seat frames 6B and 6B. 

SO With the construction described so far, the body 
frame 1B can be assembled only when the head pipe 
portion 4B, seat frame portions 6B and 6B, cross 
members 8B, 9B, 10B and 11B, mud guard portion 
7B, engine mount 13B, etc. are formed In an Integral 

25 relationship on the body frame portion 5B and into 
two divided blocks by casting and the two left and 
right frames 11aa and 11bb are placed In an 
opposing relationship and welded to each other. 
And, sinoe the components can be formed into 

30 such shapes that may conform to the strengths of 
the Individual portions and have no waste, gussets 
and so on at the individual portions become 
unnecessary. The entire motorcycle frame 1B can be 
constructed with a comparatively small weight. 

35 In the embodiment illustrated in Figure 41, a seat 
frame 10 Is not formed by casting into two frames of 
the left frame and the right frame. The entire seat 
frame Is formed into a unitary member by casting. 
The seat frame 1C is composed of body frame 

40 portions consisting of seat rails and back stays, and 
a connecting portion consisting of a cross member 
and a mud guard for a rear wheel. In addition, 
mounting bosses for various parts are Integrated 
with the seat frame 10, and a mud guard portion 

45 which is located below a rear seat is formed by 
casting such that It may be formed upwardly within 
the seat frame 1C. 

Characteristic points of the present embodiment 
are as follows: 

60 (1) The load of the motorcyte body and the 

weight of a rider Is supported and acts upon the 
body frame 12 at the head pipe 16 on which the 
rotary shaft for the tiandle Is supported, and 
portions of the pair of left and right main body 
as frame pipes 18 adjacent the openings 52 near 

the rear ends. In addition, the load is supported 
and acts upon portions adjacent the openings 
38 of the pair of left and right main body frame 
pipes 18 on which the first horizontally extend- 
er Ing frame pipe 88 to which the upper end of the 
rear shook absorber 104 is oonnected. Since 
the load acting upon the body frame 12 is 
heavier at the location of the head pipe 16 which 
is a single point and lighter at the rear end 
65 portions, or lower end portions, of the main 
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body frame pipes 18L and 16R which are 
separated laftwardly and rlghtwardly, the widths 
of the Inner an d outer side wads 22 and 24 of the 
main body frame pipes 18 increase from the 
rear end portions toward the front end portions. $ 
Therefore, the modulus of the section of the 
front end portions is greater than the modulus 
of the section of the rear end portions. 
However, the projecting members 60 on which 
the weight of a rider acts, the openings 28 on w 
which the first horizontally extending frame pipe 
88, to which the rear shock absorber 104 Is 
connected, and the projecting members 68 for 
supporting the engine E are provided at 
Intermediate portions of the main body frame 15 
pipes 18 In the longitudinal direction and high 
strength and rigidity are required at these 
locations. Thus, the widths of the Inner and 
outer side wair9 22 and 24 Increase from the 
rear end portions toward the locations and then 20 
decrease once until they connect to the head 
pipe. The narrower portions, however, are 
reinforced and stiffened by the engine E. In 
particular, the engine E Is coupled to the body 
frame 12 at the points C which are the lower end 25 
portions of the engine supporting pipes 74, the 
points D of the projected pieces 68, and the 
points F which are the rear end portions of the 
main body frame pipes 18. Thus, points C, D and 
F share the load which acts upon the body 30 
frame 12. 

In this manner, selection of an optimum configura- 
tion of the body frame 12 which takes a load 
application Into consideration enables reduction In 
weight and Is easy because the body frame 12 Is 35 
formed by a casting method. It is to be noted thatthe 
optimum configuration here Includes a configuration 
of the body frame 12 as a pipe frame Which has 
various projecting members, ribs, openings, engine 
supporting pipes 74, etc. * 40 

(2) The hollow sectional area of the main 
frame pipes 18 is inoreased at the connecting 
portions to the head pipe 16, the connecting 
portions to the engine supporting pipes 74, the 
portions adjacent the openings 38 to which the 45 
first horizontally extending frame pipe 68 is 
connected, the portions to which the projected 
pieces 66 are applied, and the portions adjacent 

the opening 62, Therefore, the load acting upon 
the main frame pipes 18 Is dispersed at those 50 
locations. Thus a body frame of a Hght weight 
and a high rigidity can be obtained as a whole. 

(3) Since the main body frame pipes 18 are 
pipe- members, they have a great modulus of 
section as compared with a solid member 55 
having the same cross-sectional area. In other 
words, the main body frame pipes 18 are light In 
weight compared with a solid member of the 
same module of section. 

(4) While the upper and lower walls 20 and 26 60 
of the main body frame pipes 18 are sufficiently 
narrow In width compared with the inner and 
outer side walls 22 and 24, the thickness of the 
material of the former Is made greater than the 
latter in order to withstand a bending force In 65 
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the widthwfse direction of the motorcycle, for 
example, the thickness of material of the upper 
and lower walls 20 and 26 - 4 mm, and the 
thickness of material of the Inner and outer side 
walls 22 and 24 *- 3 mm. 

(6) The head pipe 16 and the main frame 
pipes 18 are connected to each other byway of 
a wall body which Is curved moderate ly. The wail 
member has a smooth surface so that a high 
rigidity can be assured. In addition, with this 
configuration, the molten bath flows upon 
casting, smoothly Into the cavity of the casting 
mold so that it will only involve air bubbles a 
Bttle. Accordingly, a superior cast quality is 
assured and the productivity Is high. 

(6) The outer side walls 22 of the main body 
frame pipes 18 are curved and swollen moder- 
ately outwardly so that the flexural rigidity In the 
wldthwlse direction of the car is Increased. 

(7} The inner side walls 22 of the main body 
frame pipes 16 are formed as straight wall 
bodies, and a large member disposing space 
can be assured between the left and right main 
body frame pipes 18L and 18R because the 
widths of the upper and lower walls 20 and 26 
are small. 

(8) A portion of the head pipe 16 for receiving 
a heavy load has a layered structure which is 
composed of a wall of the head pipe 16 Itself, 
the outer side walls 24 of the main body frame 
pipes 18 and the front end portions 22a of the 
Inner side walls 22, as Illustrated in Figures 2 
and 5, and has a high rigidity. 

(9) The projecting members 28R and 2$L are 
provided to project on the front waO 16a of the 
head pipe 16 and are displaced in the upward 
and downward directions. Accordingly, they 
can effectively stand against a torsional force 
action around the center line upon an arm 
member on the fairing side which Is supported 
at the two points of the projecting members 
28Rand28L 

(10) The ribs 34 are provided and project on 
the outer side walls 24 of the main body frame 
pipes 18 and the partition walls 36 Interconnect 
the Inner and outer aide walls 22 and 24 for 
stiffening the outer side walls 24 and prevent 
production of vibration noises. Further, particu- 
larly because each of the partition walls 38 
partitions the Inside of a correspondmg one of 
the main frame pipes 18 into a plurality of 
chambers, production of resonance sounds Is 
restricted. 

(11) The ribs 34 and partition walls 36 whloh 
prevent production of noise of the main frame 
pipes can be formed In an Integral relationship 
wfth bodies of the main frame pipes 18 by 
casting. This construction Is economical com- 
pared with an alternative arrangement wherein 
the ribs and walls are affixed to the main frame 
pipes by welding. 

(12) The ribs 44 on the Inner side walls 22 at 
portions around the openings 38 are dfrscted in 
the direction of the axial line of the rear shock 
absorber 104 and stiffen the inner side walls 22 
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against a load acting upon the inner side wails 
22 due to a coupling relationship to the first 
horizontally extending frame pipe 88 on which 
the rear shock absorber 104 Is supported. 

(13) The ribs 64 on the Inner side walls 22 at 5 
portions around the openings 52 stiffen the 
inner side walls 22 against a load acting upon 
the inner side wails 22 due to an engaging 
relationship with the support shaft 102 on which 
the rear fork 98 Is supported. to 

(14) While the distance between the main 
body frame pipes 18L and 18R is made greater 
at the front half portion than at the rear half 
portion in accordance with the lateral widths of 
the straight 4-cyllnder engine E, the projecting 16 
members 60 for supporting the rear body frame 
94 thereon are located at the curved portions 
for the same, and in order to stand against a 
load acting upon the curved portions in the 
widthwise direction of the motorcycle, the width 20 
of the upper walls 20 is increased locally and the 
upper portions 22B of the inner side walls 22 are 
shaped such that they may be swollen toward 
the side of the center of the body in the 
widthwise direction of the motorcycle. Thus, 2$ 
improvement (n the rigidity of the main body 
frame pipes 18 Is obtained. 

(16) While the flanges 48 are formed as upper 
limit vernation preventing members for a driving 
chain 106 for the rear wheel RW, they stiffen the 30 
main body frame pipes 18 together with the 
flange-like extensions 22A of the Inner side 
walls 22. 

(18) While a core is used for casting the 
hollow portions of the main body frame pipes 18 35 
and the engine supporting pipes 74, the 
openings 42 and 80 formed by core prints for 
the core are formed in the inner side wads 22 of 
the main body frame pipes 16 and the Inner side 
walls 78 of the engine supporting pipes 74, the 40 
appearance of the main body frame pipes 18 is 
not deteriorated. 

(17) The dividing plane of the metal mold 110 
is positioned on the Inner sides of the upper and 
lower walls 20 and 26, the sides along the inner 45 
side walls 22 In the widthwise direction of the 
motorcycle. Thus, the main body frame pipes 28 
have a good appearance, 

(18) The outer side wals 24 of the main frame 
pipes 18 and the outer side wails 82 of the 60 
engine supporting pipes 74 connect to each 
other smoothly at outer side faces thereof. 
Thus, an excellent appearance Is provided with 
a large area that Is obtained because the outer 
side walls 24 have a great width. ss 

(19) The cores for forming the hollow por- 
tions of the main body frame pipes 18 and the 
engine supporting pipes 74 are each formed as 
three divided bodies, one from the partition wall 
38 to the head pipe 16, a second from the 60 
partition wail 36 to a location above the opening 
72. and a third from being an inner ohamber 
portion of the engine supporting pipe 74. 
Dimension management of the cores and 
proper setting of the cores Into the metal molds 66 
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are easy. Predetermined correct thicknesses of 
material of the main body frame pipes 18 and 
the engine supporting pipes 74 can be ob- 
tained. 

(20) The outer side walls 24 of the main body 
frame pipes 1 6 and the outer side walls 62 of the 
engine supporting pipes 74 connect to each 
other smoothly at outer side faces thereof. An 
excellent appearance having a large area can be 
obtained because the outer side walls 24 have a 
great width. 

(21) The points D, locations adjacent the 
openings 70, and points F, locations adjacent 
the openings 72, are supporting points for the 
engine E and are positioned at the rear half 
portions of the main body frames 18L and 18B, 
The inner chambers of these members are filled 
with the foamed poiyurethane resin 110. If 
vibrations of the engine E in an operating 
condition are transmitted to the main body 
frames 18L and 18R from the projected pieces 
68 and the locations adjacent the openings 72, 
the vibrations are damped due to internal 
friction of the foamed poiyurethane resin 110. 
Tine poiyurethane resin closely contacts with 
the upper walls 20, the inner side walis 22, the 
outer side walls 24 and the lower walls 26, Thus, 
because vibration noises of the main body 
frames 18L and 18R are absorbed by the 
foamed poiyurethane resin 110 which Is a 
porous substanoe, production of resonance 
sounds at the main body frames 18L and 18R is 
prevented. If foamed poiyurethane resin Is filled 
in the inner chambers of the engine supporting 
pipes 74, production of vibration noises of the 
body frame 12 can be prevented more effec- 
tively. Filling of foamed poiyurethane resin into 
the inner chambers of the engine supporting 
pipes 74 is independent of the Inner chambers 
of the main body frames 18L and 18R and may 
be conducted through the openings 80. In 
addition, if foamed poiyurethane resin Is filled 
also In the chambers at the front half portions of 
the main body frames 18L and 18R, the 
chambers forwardly of the partition walls 36, a 
higher vibration noise reducing effect can be 
anticipated. It is to be noted that, in the present 
embodiment, takfng economy into consider- 
ation, the foamed poiyurethane resin 110 Is 
filled only in the chambers at the rear half 
portions of the main body frames 18Land 18R. 

(22) The partition walls 36 function to prevent 
vibration noises produced hi the inner cham- 
bers at the rear half portions of the main body 
frames 18L and 18R from propagating to the 
Inner chambers at the front half portions of the 
main body frames 18Land 18R. Compared with 
an alternative arrangement wherein no partition 
wall 36 Is present, the partition walls 36 prevent 
production of resonance sounds of a relatively 
low frequency. Further, the partition walls 36 
have a further funotion to stiffen the circum- 
ferential walls of the main body frames 18L and 
18R together with the ribs 34 to restrict 
vibrations of the circumferential walls, in this 
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regard, the production of vlbratfon noise of the 
mafn body frames 1 8L and 18R la small. 

(23) The main body frames 18L and 18R are 
cast hollow frames that include the plurality of 
openings 42 and 80 which originate from core 
prints for supporting thereon cores for forming 
the inner chambers of the main body frames 
18L and t8R. Raw foaming resin liquid can be 
poured Into the frame Inner chambers through 
the openings 42 and 80. Accordingly, there is no 
need of separately forming openings by ma- 
chining for pouring raw foaming resin liquid 
therethrough. Thus, an increase In production 
cost of a body frame can be restricted* Further 
the openings 42 and 80 originating from core 
prints and also the Inner windows 32 and the 
openings 38 and 40 are convenient and can be 
utilized as openings for pouring raw material 
foaming resin liquid therethrough. 

(24) If foamed poiyurethane resin is filled in all 
of the inner chambers of the main body frame 
18L and 18R to restrain vibrations of the body 
frame 12. foamed bodies for damping which are 
conventionally mounted on a cowling, front 
body cover, that are supported on the machine 
frame 12 can be omitted. An improvement in 
appearance can be anticipated. 

(26) The foamed poiyurethane resin 110 Is 
light In weight, and the characteristic of the 
body frame f2 as a hollow frame which Is light in 
weight is nqt deteriorated. 



EFFECTS OF THE INVENTION 

As Is apparent from the foregoing description, a 
body frame for a motorcycle Is constructed of the 
type formed from the principal components of a 
head pipe for supporting a rotary shaftfor a handle, a 
pair of left and right main body frame elements 
connected to the head pipe and extending rear- 
wardly of a motorcycle body, a pair of left and right 
engine supporting members connected to and 
exteruflng downwardly from the main body frame 
elements near the head pipe, and a horizontally 
extending frame element for connecting the left and 
right main body frame elements to each other at 
Intermediate portions In the longitudinal direction. 
An engine Is supported at least at lower end portions 
of the left and right engine supporting members and 
Intermediate portions in the longitudinal direction of 
the left and right main body frame elements. An 
upper end portion of a rear shock absorber is 
connected to the horizontally extending frame 
element. The body frame Is formed as a cast article 
made of a light alloy and/assembled by Joining 
together by welding two leftwardly and rightwardly 
divided blocks of such shapes that are vertically 
divided at a head pipe portion to each other. The 
main body frame etemerrte are each formed as a pipe 
having a rectangular cross section wherein the 
widths of the opposite side walls are great as 
oom pared with the widths of upper and lower walls. 
Further, the widths of the side walls vary from a front 
end portion connected to the head pipe to a rear end 



portion such that they may be smaller between the 
rear end portion to an Intermediate portion and may 
gradually Increase from the rear end portion to the 
Intermediate portion. 
5 Since the frame body is farmed by casting, the 
various projecting members, ribs, etc, can be cast in 
an Integral relationships on the frame body, the labor 
for Joining the various projecting members, ribs, etc 
by weldfng after such casting can be eliminated 
10 Thus, a reduction In the number of parts and an 
Improvement in productivity can be anticipated. 

Further, when a pipe frame is formed using pipe 
materials that are formed by normal plastic working 
because the sectional area of the pipe materials Is 
15 fixed, an operation to provide a reinforcing member 
to a location near a point upon which a heavy load 
acts or a like operation Is required. However, were a 
casting method is employed, there Is no need of 
such operation, and with the body frame of the 
20 present Invention as a pipe frame, making use of the 
advantage that It is a cast article, the widths of the 
side walls of the left and right body frames are 
Increased at points upon which a heavy load acta. 
For example, the front end portions connected to 
25 the head pipe, and the intermediate portions at 
which the engine Is supported and the horizontally 
extending frame pipe to whloh the upper end of the 
rear cushion is connected is supported. The por- 
tions between the Intermediate portions and the 
30 front end portions are reinforced and stiffened by 
the engine, Accordingly, the configuration wherein 
the widths of the vertical walls are decreased 
between the intermediate portions and the front end 
portions, that Is, an optimum configuration wherein 
35 so-called acting loads are taken into consideration, 
is selected. Also, because the pipe frames that have 
a large modulus of section compared with a solid 
member having a same sectional area are adopted 
sufficient reduction in weight and sufficient saving of 
40 material can be anticipated while assuring the 
strength and rigidity of the body frame. 

As Is apparent from the foregoing description, 
according to the embodiment of the present inven- 
tion as illustrated In Figures 19-24. the following 
45 aolfons and effeots can be achieved. 

When the frame body Is formed by casting, even 
particular structures such as various projecting 
members and ribs can be In an integral relationship 
on the frame body. The fabbr for joining the 
SO particular structures such as various projecting 
members and ribs by welding after such casting can 
be eliminated. Thus, a reduction by the number of 
parts and improvement In productivity can be 
anticipated. Further, with the configuration wherein 
6S the hollow sectional area of the main frame pips Is 
greater at the location at which the heavy load from 
the wheel Is received and is smalier at the other 
portions, the load is effectively dispersed from the 
load applying point. As a whole, a body frame of a 
60 light weight and a high rigidity can beobtalned. 

In addition to the above, due to the configuration 
of the moderately curved wall body, molten bath 
flows upon casting, smoothly Into the cavity so that 
no air bubbles will be involved. Accordingly, a 
65 superior cast quality Is assured, and the productivity 
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is high. 

The rib or partition wall can be provided by casting 
without mounting a separate reinforcing member. 
Consequently, the rigidity of the peripheral wall Is 
Improved, and with the peripheral wall of such a high 
rigidity, resonance by vibrations of an engine will not 
readily take place, and production of noises Is 
restricted Particularly where the partition wall Is 
provided, production of noises by resonance can be 
effectively prevented. 

When the pipe frame Is formed by using pipe 
materials which are formed by normal plastic 
working, the sectional area of the pipe materials is 
fixed. An operation to provide a reinforcing member 
at a location near a point upon which a heavy load 
acts or a like operation is then required. However, 
when a casting method Is employed, there Is no 
need for such an operation. The body frame of the 
prevent Invention Is a pipe frame, by making the 
hollow sectional area greater at the heavy load 
applying point and making the hoflow sectional area 
smaller at the other portions than at the heavy load 
applying point, sufficient reduction In weight and 
sufficient savings of material can be anticipated 
while assuring the strength and rlcfldlty of the body 
frame. This result is also achieved, due to the fact 
that the pipe frame that has a large modulus of 
section as compared with a solid member having a 
same sectional area is used. 

The speed of the molten bath passing the dams Is 
sufficiently high, maximum at the lowermost dam, 
and filfing of the molten bath Into the cavity Is 
effected rapidly from the lower portion to the upper 
portion of the cavity whOe solidification of the molten 
bath from the lower end portion also proceeds 
upwardly. Accordingly, a smooth rise of the dis- 
solved gas caused by solidification of the molten 
bath is assured. Further, disturbance of the molten 
bath Is reduced because the molten bath rises from 
the lowermost portion of the cavity and springs up 
gently. Accordingly, the exhaust paths will not be 
closed at an Initial stage of pouring of the bath and at 
least one of the exhaust paths that Is located at the 
uppermost position will remain in communication 
until after a point In time of completion of the casting. 
Accordingly, filing of the motteh bath into the cavity 
can be effected with certainty. With the present 
casting meld structure, even a good, long, thin 
hollow member can be readily produced. 

When the acoustic material or the damping 
material is filled within the hollow body frame, 
vibrations which propagate from an engine or the 
like which is a vibration generating source to the 
hollow frame are damped by the damping material, tn 
addition, vibration noise produced in the hollow body 
frame is absorbed by the acoustic material. Further, 
the production of noise Is reduced In the entire body 
frame. 

The partition wall for partitioning the inside of the 
hollow body frame into a plurality of chambers 
prevents production of resonance sounds in a 
relatively low frequency region and propagation of 
noise. Thus, the production of noise is reduced in 
the entire body frame. 

Due to the presence of the partition wail, 



production of resonance sounds in a relatively low 
frequency region and propagation of noise can be 
prevented. The production of noise fs restrained by 
the acoustic material or the damping material. Thus, 
5 production of noise Is reduced In the entire body 
frame. 

By casting the head pipe portion and the body 
frame portion in an integral relationship, the number 
of parts can be reduced and coupling operations can 

10 be reduced. Thus, the number of man-hours needed 
for assembly Is reduced which results in a reduction 
in cost Further, by Incorporating the head pipe 
portion Into one of the divided frames which are cast 
In an Integral relationship, improvement in* working 

16 accuracy of the head pipe portion and the strength 
of the front portion of the car body frame can be 
Improved. 

Further, by casting the head pipe portion and the 
body frame portion in an Integral relationship even 

20 including the cross member, the reduction In the 
number of parts and in the coat can be further 
reduced. In addition, by casting the head pipe 
portion and the body frame portion In an Integral 
relationship even including the mud guard, several 

25 stays etc. on the seat frame, the result is a reduction 
in the number of parts around the seat frame and a 
reduction In the cost. 

The body frame and the seat frame, cross 
member, mud guard, several stays, etc. are provided 

30 directly on the body frame and are integrated with 
one another and formed by casting. The number of 
parts can be reduced and portions of the frame to be 
worked and portions to be welded oan be reduced to 
reduce the number of man-hours for assembly. 

35 Thus, the present invention attains a reduction in 
cost. Further, since the entire frame can be formed 
In accordance with the strengths required for the 
Individual portions, reduction In weight can be 
anticipated comparing with a conventional frame. 

4Q The seat frame may be formed to include seat rails 
and baok stays, a cross member, mounting bosses 
for various parts, etc. in an Integral relationship. The 
number of parts Is reduced and working operations 
for various portions of the frame are reduced to the 

46 utmost to reduce the number of man-hours for 
assembly. Consequently, reduction in cost oan be 
attained. Formation by casting can be made easy 
and reduction in oost can be attained. Further, the 
foot placement of an individual may be Improved. In 

60 addition, the front portion of the mud guard can be 
formed at the same time. 

The Invention being thus described, it will be 
obvtous that the same may be varied In many ways. 
Such variations are not to be regarded as a 

66 departure from the spirit and soope of the Invention, 
and all such modifications as would be obvious to 
one skilled In the art are Intended to be Included 
within the soope of the following claims. 

60 

Claims 



65 1 . A body frame for a motoroycle Including a 
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head pipe for supporting a rotary shaft for a 
handle, a pair of left and right main body frame 
elements, connected to said head pipe and 
extending rearwardly of a car body, a pair of left 
and right engine supporting members, con- s 
neoted to and extending downwardly from said 
main body frame elements adjacent to said 
head pipe, and a horizontally extending frame 
element connecting said left and rtght main 
body frame elements to each other at inter- 10 
mediate portions In the longitudinal direction, 
said engine being supported at least at a lower 
end portion of said left and right engine 
supporting members and Intermediate portions 
in the longitudinal direction of said left and right 15 
main body frame elements and an upper end 
portion of a shock absorber is connected to 
said horizontally extending frame elements, 
comprising: 

a cast body frame constructed of a light alloy . 20 
and assembled by Joining a leftward and a 
rfghtward divided block formed In shapes being 
vertically divided at the head pipe portion to 
each other; 

said main body frame elements Is formed from a 25 
tubular member having a rectangular cross 
section wherein the widths of the opposite side 
walls are larger relative to the widths of upper 
and lower walls, and the widths of said side 
walls vary from a front end portion connected to 30 
said head pipe to a rear end portion for forming 
a smaller area between the rear end portions to 
an intermediate portion. 

2. The body frame according to claim 1, 
wherein said head pipe and said tubular main 35 
body frame elements connecting to said head 

pipe are formed as a unitary cast article made of 
aUghfralloy; ■ 

a hollow sectional area of said main body frame 
elements being greater at a position adjacent to 40 
the location at which said main body frame 
elements are connected to a member for 
transmitting a load from a wheel to said main 
body frame elements and being relatively 
smaller at other locations along said main body 45 
frame elements. 

3. The body frame according to claim 2, 
wherein said position for transmitting a load 
from a wheel to said main body frame elements 

Is formed from an element having a moderate 60 
curve. 

4. The body frame according to claim 1, 
wherein a hollow sectional area of said main 
frame elements connecting to said head pipe 

are formed as a unitary cast article made of a 55 
light alloy and further Including a lib for 
reinforcing said peripheral wall or a partition wall 
for dividing said hollow sectional area Into a 
plural ity of chambers. 

6. The body frame according to claim 4, eo 
wherein a connecting wail of a down tube 
connecting to said main frame element adjacent 
to said head pipe is formed as a wall member 
having a moderate curve. 

6. A body frame for a motorcycle Including a 65 



head pipe for supporting a rotary shaft for. a 
handle thereon, a main body frame element 
connected to said head pipe and extending 
rearwardly of a motorcycle body, and an engine 
supporting member connected to and extend- 
ing downwardly from said main body frame 
element adjacent 'to said head pipe, said engine 
being supported at least at a lower end portion 
of said engine supporting member and at a 
portion of said main body frame element In the 
longitudinal direction and an upper end portion 
of a rear shock absorber being connected to a 
rear shock absorber connecting portion pro- 
vided on said main body frame element In the 
longitudinal direction comprising: 
said main body frame element having a hollow 
sectional area with an increased dimension 
adjacent to a connecting portion to said head 
pipe corresponding to a location where a load 
from a wheel is transmitted to said main body 
frame element, a connecting portion to said 
engine supporting member is positioned, and 
other engine supporting portions and said rear 
shock absorber are connected, and said hollow 
sectional area of said main body frame element 
Is decreased In sectional area at other portions 
of said main body frame element. 

7. A casting mold for obtaining a long thin 
hollow member by gravity casting comprising: 

a mold cavity for receiving molten metal; 
a runner formed in a lowermost portion of said 
casting mold and being disposed as an inclined 
path with respect to a horizontal position ; 
a plurality of dams disposed within said casting 
mold and being In communication with said 
runner and said mold cavity for supplying 
molten metal from said runner to said mold 
cavity; and 

an exhaust path formed in an upper portion of 
said casting mold and being In communication 
with said mold cavity for venting exhaust gas 
therefrom. 

8. The casting mold according to claim 7, 
wherein said mold cavity includes an elongated 
tuhufar configuration and said runner is formed 
along the longitudinal direction of said mold 
cavity. 

9. The casting mold according to claim 7, 
wherein at least one of said plurality of dams Is 
an aperture having a portion gradually decreas- 
ing in diameter from said runner toward said 
cavity. 

10. The body frame according to claim 2, and 
further Including acoustic material positioned 
within at least a portion of said hollow body 
frame having a hoDow structure. 

1 1 . The body frame according to dalm 2, and 
further including dampening material positioned 
within at least a portion of said hollow body 
frame having a hollow structure, 

12. The body frame according to claim 2, and 
further including a partition wall positioned 
within said hollow body frame for partitioning 
said hollow body frame Into a plurality of 
chambers In the longitudinal directfon and an 



15 



29 



EP 0322306 A2 



30 



acoustic material positioned within at least one 
of said chambers. 

13. The body frame according to claim 2, and 
further Including a partition wall positioned 
within said hollow body frame for partitioning 5 
said hollow body frame Into a plurality of 
chambers In the longitudinal direction and a 
dampening material positioned within at leaet 

one of said chambers. 

14. A body frame for a motorcycle including a 10 
head pipe portion and a body frame portion 
extending rearwardly from said head pipe 
portion comprising : 

divided frames forming said body frame portion, 

said divided frames being formed by casting 75 

and including a left and a right frame members ; 

said head pipe portion is formed In an integral 

relationship on one of said divided frames by 

casing and said divided frames are coupled into 

a unitary rn emb er. 20 

15. The body frame according to claim 14, and 
further Including a cross member for connect- 
ing said divided frames to ech other, said cross 
member being formed in an integral relationship 

on at least one of said divided frames by 25 
casting. 

16. The body frame according to claim 14, and 
further Including a seat frame extending rear- 
wardly from an Intermediate upper portion of 

said body frame portion, a cross member 30 
operatively connected to said seat frame, a 
plurality of stays provided on said seat frame 
and a mud guard for a rear wheel formed 
integrally relative to each other, said left and 
right frame members being divided in a plane 35 
along the direction of the length of the car and 
being formed by casting and coupled into a 
unitary member by welding. 

17. A body frame for a motorcycle Including a 
head pipe portion and a body frame portion 40 
extending downwardly and rearwardly In an 
inverted U-shape from said head pipe, said 
body frame portion Including a left and a right 
frame members being casted into two divided 
blocks coupled to each other comprising: 45 
a cross member formed In an integral relation- 
ship with said body frame portion; 

a plurality of stays provided on said body frame; 
and 

a dividing plane formed at a front portion of said 60 
car body frame and bypassing said head pipe 
portion; 

said left and right frames being ooupled into a 
unitary member by welding. 

1 8. The body frame according to claim 17, and 65 
further Including a seat frame extending rear- 
wardly from an Intermediate upper portion of 

said body frame and a mud guard for a rear 
wheel being formed by casting Into left and right 
divided blocks along a dividing plane on a 60 
center line of said body frame and said two 
divided blocks being coupled into a unitary 
member by welding. 

19. The body frame according to claim 17, 
wherein said body frame extends obliquely 6S 



downwardly and rearwardly in an Inverted 
U-shape from said head pipe and said seat 
frame extends obliquely upwardly and rear- 
wardly from an Intermediate upper portion of 
said body frame. 

20. A seat frame for a motorcycle Including a 
front end connected to and extending rear- 
wardly from an Intermediate upper portion of a 
main frame of a motorcycle comprising: 

a seat rail disposed on an upper portion of said 
seat frame; 

back stays disposed on said upper portion of 
said seat frame and positioned adjaoent a rear 
portion thereof; 

a cross member secured to said seat rail ; 
mounting bosses being provided on said seat 
rail for securing elements thereto; 
a mud guard being disposed below said seat 
frame for mounting adjacent to a rear wheel of 
said motorcycle; said seat rail, back stays, 
cross member, mounting bosses and mug 
guard being integrated with respect to each 
other into a unitary member. 

21. The seat frame according to claim 20, 
wherein said mud guard forms a curved under 
portion for said seat frame. 

22. The seat frame according to ofeJm 21 , and 
further including downwardly directed baffles 
crossing said seat frame and formed in an 
Integral relationship forwardly of said mud 
guard. 
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